Introduction R. C. Kirby and W. B. R. Lickorish have proved (cf. (4)) that any classical knot is concordant to an indecomposable knot. In the present note we show that this statement is also true for higher dimensional knots: more precisely, for any higherdimensional knot K there exist infinitely many non-isotopic indecomposable simple knots which are concordant to K. This, together with the result of Kirby and Lickorish, gives a complete solution of problem 13 of (1).
Simple knots and isometric structures
Kervaire has proved that the concordance group of even dimensional knots is trivial (cf. (2)), so we only need to consider odd-dimensional knots K , q > 1. Such a knot K 2 *-1 is said to be simple if n^S^+^K^-1 ) ~ n x (S') for i < q. Levine has proved that every higher-dimensional (2q -l)-knot is concordant to a simple knot (cf. (5) ).
An isometric structure is a triple (L, (, >, z) where L is a free Z-module of finite rank, (, ) : L x i / -> 2 i s a Z-bilinear, e-symmetric (where e = + 1) non-singular form (i.e. the adjoint of (,} is an isomorphism), z:L-*L is a Z-linear endomorphism such that (za,b} = (a, (1 -z)6) for all a,beL.
Two isometric structures are isomorphic if there exists a Z-linear isomorphism which is an isomorphism between the forms and also commutes with the endomorphisms.
An isometric structure
To any odd-dimensional knot K^-1 we can associate an isometric structure with e = (-1)« (cf. (5) and (3)). Levine has proved that two simple (2q-l)-knots, q > 1, are concordant if and only if the corresponding isometric structures are Wittequivalent (cf. (5)). The isometric structure of a connected sum is the orthogonal sum of isometric structures.
An isometric structure (L, (, >,z) is said to be decomposable if
where L lt L 2 are non-trivial isometric structures and a = det(z). Otherwise, we say that (L,<,),2) is indecomposable. This definition is Therefore it suffices to prove the following:
THEOREM. Every isometric structure (L, <,), z) is Witt-equivalent to an indecomposable isometric structure.
Addendum. The Witt-equivalence class of (L, {, >, z) contains infinitely many indecomposable isometric structures which all have distinct characteristic polynomials.
Indeed, every ( -1 ^-symmetric isometric structure can be realized by a simple (2q-l)-knot (cf. (3)) and the characteristic polynomial of the isometric structure is related to the Alexander polynomial of the knot (cf. (8), p. 14) which is an invariant of the isotopy class of the knot.
Proof of the Theorem
By (8) The first step will be to construct an indecomposable, metabolic isometric structure
is an orthogonal summand of M ip) (notice that if k = 1, i.e. if the characteristic polynomial of z has no repeated factor, then we can take M = H').
Let q = p be a prime which does not divide
, k, and does not divide any of the resultants Res (FiFf^^Ff), Res {(p^F^Ff). Let Fel[x]
be a monic irreducible polynomial such that F = F*, that .^(0), F*(0) are not divisible by p and that (q) and iT (9) is contained in M (q) ; therefore this gives a splitting of M (q) which is impossible. So we have o n /i --1 o/' \l with minimal polynomials ^( X ) = X 2 -X+ 1 and 0 2 W = X 2 -X + 2, respectively. To find an indecomposable isometric structure by our method, we choose a polynomial F = 0 X mod 4 and also F = 0 2 mod 9. One choice is -F(X) = X 2 + 35X + 29, and we let M = Z[X]/(F(X)). We construct the desired indecomposable as a lattice inside the rational vector space spanned by as follows:
Let4" = {lfr)(L± M}fp{L±M} = T L ± T M , and let/»:{l/p}(L± M}^ T' betheprojection. Let L t -Ann^ (L( p) ). We have
The dual lattice to 6L is \L with the quotient, T, isomorphic to L/36L with the isometric structure obtained by reduction modulo 36. Now T splits orthogonally into its p-primary components T 2 and T 3 inside which we choose metabolic subgroups in the following manner: Since the endomorphisms of M and L x have the same mod4 reduction it follows from Claim 2-1 that and we may choose the metabolic subgroup
The desired indecomposable structure is N = 7r~\H 2 © H 3 ) where is the projection. , S, z) is decomposable in the sense of our definition of Section 1. However, N is not 5-equivalent to an orthogonal sum of non-trivial isometric structures (the 8-equivalence of isometric structures being denned as the ^-equivalence of the associated Seifert matrices, cf. (6), (10)).
Indeed, det (Z) = 3770 is square-free. Trotter has proved that two isometric structures with square-free determinant are <S-equivalent if and only if they are isomorphic over Z {p) for all primes p (cf. (10), Corollary 4-7a). Now it is easy to check that N does not decompose in the same way over Z (2) and Z (3) .
Therefore the simple (4g + l)-knot, q ^ 1, associated to N is indecomposable. 
